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NO FAULT BATTERY INSERTION DEVICE 

BACKGROUND 

This invention is directed to a device positioned in a 
battery well which prevents electric contact when the 
battery is inserted in the wrong polarity orientation. 
Many modern transistorized circuits are harmed 

when the wrong polarity of electrical supply is applied 
to them. Furthermore, none of the transistorized cir 
cuits will work with incorrect polarity. In ‘battery-pow 
ered electronic circuits the application of incorrect 
polarity can be achieved by' controlling the manner in 
which the battery is installed in the battery pocket. 
Horton US. Pat. No. 3,537,909 and Cich US. 'Pat. No. 
3,655,452 each have battery pockets in which a battery 
can only be inserted in one orientation, and in this way 
prevent the application of the wrong polarity to the 
circuitry. However, the user does not always recognize 
the control upon battery insertion. When the user ?nds 
that the battery does not smoothly slide into place, he 
applies additional force. This force is destructive in 
battery recesses which are of a con?guration which 
accept a battery in only one orientation. 
Thus, it is necessary to provide a battery receptacle 

or well which will receive a battery positioned in either 
the correct or the incorrect polarity, but will prevent 
electrical connection when the battery is inserted in the 
incorrect polarity. 

SUMMARY 

In order to aid in the understanding of this invention 
it can be stated in essentially summary form that it is 
directed to a battery well in a battery-powered device, 
with the battery well being‘able to receive the battery 
inserted in either polarity but with specialized contact 
structure so that electrical contact is made to the bat 

I tery only when it is inserted in the correct polarity 
orientation. ' 
Itis thus an object of this invention to provide a 

no-fault‘battery insertion device in a battery‘ well so 
that a battery inserted in the well is electrically con 
nected only when it is inserted in the correct polarity 
orientation. It is another object to provide a battery 
powered device which has a battery receiving recepta 
cle or well therein which will receive the battery in 
either polarity orientation to prevent distortion by 
forced battery insertion but prevents electrical connec 
tion to the battery if it is in the incorrect polarity orien 
tation. It is a further object to provide a battery-pow 
ered device which has two battery wells therein, one for 
each battery orientation, with one having a ring contact 
whichonly- makes contact with‘ the battery case termi 
nal and the other having a ?at contact which only 
makes contact with the battery nose button terminal, 
the ring contact and the ?at contact being con?gured 
and mounted so that they cannot make contact with the 
other terminal of the battery. 
Other objects and advantages of this invention will 

become ‘apparent from a study of the following portion 
of the speci?cation, the claims and the attached draw 
mgs. ‘ 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a section through the central axis of a digital 

watch through the center of the two battery wells to 
show one embodiment of the no-fault battery insertion 
device in each of the wells for opposite polarity. ‘ 
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FIG. 2 is a perspective view of the device for battery 
case Contact. 
FIG. 3a is a section through the battery well showing 

the operation of the device of FIG. 2 with a battery 
inserted in incorrect orientation. 
FIG. 3b is a section similar to FIG. 3a through the 

other battery well with the battery shown as inserted in 
the incorrect orientation. ' ' 

FIG. 4 is a perspective view of the device for battery 
button contact. 

DESCRIPTION 

FIG. 1 shows watch module 10 embodying the no~ 
fault battery insertion device of this invention as being 
positioned in watch case 12. Watch module 10 includes 
substrate 14 clamped between top spacer 16 and a 
bottom spacer 18. The manner in which the spacers are 
clamped on the substrate and the manner in which the 
substrate is located with respect to the spacers is de 
scribed in more detail in Roger A. Burke, Bela Somogyi 
and Rudolf F. Zurcher application Ser. No. 563,927, I 
?led Mar. 31, 1975, for “Electronic Watch Construc 
tion.” Substrate 14 is the principal carrier of electron 
ics and electrical interconnections of the electronic 
watch module. Substrate 14 is preferably a ceramic 
substratefor its dimensional stability and printed cir~ 
cuitry is printed on both the top and bottom thereof. 
Contact rings 20 and 22 are printed on the bottom side 
of substrate 14 above battery wells 34 and 36, respec 
tively. Contact rings 20 and 2.2 are appropriately con 
nected to the electronic circuitry to power the watch. 

Batteries 31 and 32 are respectively positioned in 
battery wells 34 and 36 to provide the power. Battery 
hatches 46 and 48 are removable from the watch case 
to permit battery replacement. The batteries are oppo 
sitely arranged; that is, battery 31 has its negative 
contact button 50 directed downwardly while battery 
32 has its positive case 52 directed downwardly. These 
battery terminals are connected together through the 
metallic battery hatches and the metallic watch case so 
that batteries 31 and ‘32 are serially connected. As 
described in the Roger A. Burke et al. application iden 
ti?ed above, the watch case thus has an intermediate 
voltage level between the relatively positive case 38 of 
battery 31 and the relatively negative ebntact button 40 
of battery 32. 
No-fault battery insertion devices are incorporated 

so that neither electrical nor mechanical damage can 
occur if either of batteries 31 or 32 is incorrectly in 
serted in the wrong polarity position or orientation 
even if the batteries are forced into the wells and the 
battery hatch covers are screwed into place against a 
solid stop. The battery hatch. covers themselves may 
‘carry compressible contact springs to maintain contact 
force and accomodate battery size tolerances. 
FIG. 1 shows the no-fault battery insertion device 54 

in battery well 34 for the correct connection of battery 
31._Device 54, as seen best in FIG. 2, comprises ring 56 
which has spring ?ngers 58 integrally formed thereof 
and pressed upward out of the plane thereof. The 
spring ?ngers 58 engage against contact ring 20 to urge 
ring 56 downward against shoulder 60, see FIG. 1, 
when no battery is inserted in the well. The preferred 
material of device 54 is'metallic spring material or an 
electrically conductive elastomeric may be substituted. 
When battery 31 is inserted in the correct polarity as 
shown in FIG. 1, ring 56 engages against the upper end 
of case 38, as seen in FIG. 1, around the outer periph 
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ery thereof. Thus, contact ‘is made from case 38 
through ring 56, spring ?ngers 58, and to contact ring 
20. Thus, electrical contact is achieved from the case to 
contact ring 20 when battery 31 is inserted with correct 
polarity. When so inserted as shown in FIG. 1, negative 
contact button 50 is in electric contact with battery 
hatch 46 so that the circuit is completed through the 
battery. When battery 31 is inserted with incorrect 
polarity, as shown in FIG. 3a , ring 56 engages against 
the shoulder of case 38 around button 59 without mak 
ing electric contact with button 50 so that electrical 
continuity is not achieved. However, the battery can be 
physically inserted and the hatch cover closed so that 
no structural or electrical damage is incurred by incor 
rect battery insertion. . 
FIG. '1‘ shows no-fault battery insertion device 70 

positioned in battery well 36 to permit the introduction 
of battery 32 in either insertion position without struc 
tural damage and to present electrical connection when 
the battery is inserted on the wrong electrical polarity 
position. Device 70, see FIG. 4, has for its electric 
contact, metallic disc 72 which has four integral spring 
?ngers 74, 76, 78 and 80 pressed upward out of the 
plane thereof. As seen in FIG. 1, the spring ?ngers 
‘mechanically engage and electrically contact‘ the 
contact ring 22. Between the spring ?ngers metallic 
disc 72 extends outward in its plane to leave ?anges 82, 
84, 86 and 88. Key ring 90 is an insulator ring which is 
mounted under ?anges 82-88 and is pressed down on 
shoulder 92 by spring ?ngers 74-80 in the absence of a 
battery in battery well 36. When a ‘battery is correctly 
inserted, as'is battery 32 in FIG. 1, negative contact 
button 40 contacts the underside of metallic disc 72 
before the battery case shoulder around the button on 
the battery contacts angular engagement face 94 on the 
lower inner surface of key ring 90‘. Thus, electrical 
continuity is achieved from contact button 40 to disc 
72 and thence through its spring ?ngers 74-80 to 
contact ring 22. Thus, a correctly inserted battery is 
electrically connected in the well. 
On the other hand, as seen in FIG. 3b, when the 

battery 32 is incorrectly inserted, the upper peripheral 
corner of the battery case engages key ring 90 before 
the battery case engages with the metallic disc contact 
72 of device 70 so that there is no electrical contact. 
However, the device 70 is resiliently de?ected‘ on its 
spring ?ngers so that no mechanical damage takes 
place even when the battery is fully inserted and thrust 
into place, as shown in FIG. 3b. 
~ In this manner, the no-fault battery insertion struc 
ture permits insertion of a battery in either polarity 
position but only permits electrical contact thereto 
when the battery is inserted in its proper polarity posi 
tion. Thus, application of voltage of incorrect polarity 
by-wrong battery insertion is eliminated, and at the 
same time the potential for physical damage from 
wrong battery insertion is also eliminated. 
' All references in the speci?cation are incorporated 
herein in their entirety by this reference. This invention 
having been described in its preferred'embodiment, it is 
clear that it is susceptible to numerous modi?cations 
and ‘embodiments within the ability of those skilled in 
the art and without the exercise of the inventive fac 
ulty. Accordingly, the scope of this invention is de?ned 
by the scope of the following claims. 
What is claimed is: 
1. An electrical device‘having a battery well therein 

for receipt of a battery for powering the electrical de 
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vice, a cover over the battery well for closure of the 
battery well, said well having a shoulder therein, said 
shoulder facing away from said well cover, the battery 
having a protuberant contact button at one end thereof 
and having a ?at contact area on the opposite end 
thereof; 
means in said battery well for making electrical 

contact with the ?at contact area of the battery 
when the battery is inserted in said well in the cor 
rect polarity orientation and for preventing electric 
contact with the ?at battery terminal when the 
battery is inserted in said well in incorrect polarity 
orientation and for permitting closure of the cover 
over said well with the battery in both correct and 
in incorrect polarity orientation, said means com 
prising a contact ring in said well positioned to 
engage around the protuberant contact button 
when the battery is inserted in incorrect polarity 
orientation and to contact the periphery of the ?at 
battery contact area when the battery is inserted in 
the correct polarity orientation, said ring being 
substantially planar and having integral spring ?n 
gers on said ring bent out of the plane of said ring 
to urge said ring toward battery engagement, said 
ring being spring urged against said shoulder by 
said spring ?ngers in the absence of a battery in 
said well. _ 

2. An electrical device having a battery well therein 
for receipt of a battery having a protuberant contact 
button on one end thereof for powering the electrical 
device and having a cover over said battery well for 
closure of said battery well; 
means in said battery well for making electrical 

contact with the protuberant battery terminal when 
the battery is inserted in said well in the correct 
polarity orientation and for preventing electric 
contact with the protuberant battery terminal when 
the battery is inserted in said well in incorrect 
polarity orientation and permitting closure of said 
cover over said well with the battery in both cor 
rect and in incorrect polarity orientation, said 
means having an insulated key ring having an inter 
ior diameter greater than the button and having a 
metallic contact disc extending thereacross for 
contact by said button and said means having a 
spring urging said metallic contact disc toward the 
well opening so that when a battery is inserted in 
said well in correct polarity orientation the contact 
button thereon contacts said contact disc and when 
the battery is inserted in said well in incorrect 
polarity orientation the battery case engages said 
insulated key ring without electric contact to said 
metallic contact disc to prevent electrical continu 
ity. 

3. The device of claim 2 wherein said springs are 
integrally formed with said metallic contact disc and 
are bent therefrom. 

4. The device of claim 3 wherein said well has a 
shoulder facing away from the covered end of the well 
and said spring urges said key ring toward said shoulder 
in the absence of a battery in the well. 

5. An electrical device having ?rst and second bat 
tery wells therein respectively for receipt of ?rst and 
second batteries each having a protuberant contact 
button, said batteries being for powering the electrical 
device, a cover for closure of said battery wells; and 

?rst and second means respectively in said ?rst and ' 
second wells for making electrical contact with a 
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battery terminal when the battery is inserted in its 
well in the correct polarity orientation and for 
preventing electric contactwith a battery terminal 
when the battery is inserted in its well in incorrect 
polarity orientation and for permitting closure of 5 
the cover over said wells with the batteries in both 
correct and incorrect polarity orientation; 

said ?rst means comprising a contact ring positioned 
in said ?rst well to engage around the protuberant 
contact button when the ?rst battery is inserted in 
incorrect polarity orientation and said second 
means comprises an insulated key ring in said sec 
ond well having an interior diameter greater than 
the button on the second battery and said key ring 
has a metallic contact disc extending thereacross 
for contact by the button and said second means 
has a spring urging said metallic contact disc 
toward said second well opening so that when the 
second battery is correctly inserted in said second 
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6 
well in correct polarity orientation the contact 
button thereon contacts said contact disc and when 
the battery is inserted in said second well in incor 
rect polarity orientation the second battery case 
engages said insulated key :ring without electrical 
contact to said metallic contact disc to prevent 
electrical continuity. 

6. The device of claim 5 wherein said ?rst means 
further comprises a metallic ring having an inner open 
ing larger than the contact button, said ring being sub 
stantially planar, and integral contact ?ngers on said 
ring bent out of the plane of said ring to urge said ring 
toward battery engagement and said second means 
further comprises a shoulder facing away from the 
covered end of the well and said spring urges said key 
ring into contact with said shoulder in the absence of a 
battery in the well. 

* * * * * 


